INTRODUCTION
Over 85% of the U.S. ethanol plants extract corn oil (CO) during the dry grind ethanol and coproduct production process, resulting in more than 1.2 million t of distillers' corn oil (DCO) produced in 2015 (RFA, 2016) . Distillers' corn oil is used as a feedstock by the biodiesel industry and as an energy source by the animal feed industry. In general, DCO contains ≤15% free fatty acids (FFa), ≤1% moisture, ≤1% insolubles, and ≤2% unsaponifiables, with a fatty acid profile similar to that of refined CO (Kim et al., 2013; Hanson et al., 2015) . aBSTRaCT: Two experiments were conducted to determine the DE and ME and apparent total tract digest ibility of ether extract of 3 distillers' corn oil (DCO; 4.9, 12.8, or 13.9% free fatty acids [FFA] ) samplescompared with a sample of refined corn oil (CO; 0.04% FFA) and an industrially hydrolyzed highFFA DCO (93.8% FFA) in young pigs and growing broilers. In Exp. 1, 54 barrows (initial age = 28 d) were fed a common diet for 7 d and then fed their allotted dietary treatment (either 100% basal diet or 1 of 5 test diets consisting of 90% basal diet plus 10% test lipid) for the next 7 d in group pens (9 pigs/pen). For the next 10 d, pigs were moved to individual metabolism crates for continued diet and crate adaptation and to a twicedaily feeding regimen.
Pigs remained on their respective diets for a 4d total fecal and urine collection period. For Exp. 2, 567 male broilers were obtained from a commercial hatchery (1 d of age) and reared in grower battery cages that con tained 9 chicks per cage. Broilers were fed a common corn-soybean meal starter diet from placement until the beginning of the trial (19 d of age). Birds were then ran domly assigned to 1 of 6 dietary treatments (94% basal diet plus 6% dextrose or 94% basal diet plus 6% test lipid substituted for dextrose) on d 19 and were allowed an 8d dietary acclimation period followed by a 48h energy balance assay. In Exp. 1, the DCO sample with 12.8% FFA contained the lowest (P < 0.05) DE (8,036 kcal/kg) content compared with the 0.04% refined CO sample and the 4.9 or 93.8% FFA DCO samples (8,814, 8,828, and 8,921 kcal/kg, respectively) , with the DCO source containing 13.9% FFA having intermediate DE (8, 465 kcal/kg) content. The ME content of these lip id sources also differed among treatments (P < 0.01), following trends similar to their DE values, with no differences noted for ME as a percentage of DE (P > 0.35) content among the lipids evaluated. In Exp. 2, lipids containing 0.04, 4.9, 12.8, and 13.9% FFA had similar nitrogen corrected apparent ME (AME n ) values (8,072, 7,936, 8,036, and 7,694 respectively) , except for the industrially hydrolyzed DCO sample containing 93.8% FFA, which contained 6,276 kcal/kg (P < 0.01).
Using published prediction equations, the predicted DE of these lipids for swine was 3.5% greater than the val ues determined in Exp. 1 for all lipid sources, except for the DCO sample containing 93.8% FFA, which the pre dicted DE was underestimated. Likewise, the predicted AME n of these lipids for broilers was 7.4% greater than the determined AMEn (Exp. 2) for all lipid sources.
The digestibility and caloric value of refined, deodor ized, bleached CO has been documented in swine (Cera et al., 1988 (Cera et al., , 1989 Kil et al., 2010) and poultry (Sibbald and Kramer, 1977; Farrell, 1978; Dale and Fuller, 1982; Valdes and Leeson, 1994) . No lipid digestibility or energy evaluation of DCO has been conducted, although Kim et al. (2013) recently reported that DCO can be used as a partial replacement for poultry fat in broiler diets. The ME content of DCO for poultry and swine can be esti mated by prediction equations (Huyghebaert et al., 1988; Ketels and De Groote, 1989; Wiseman et al., 1998) , with the main components being the unsaturated fatty acids (UFa):SFA and FFA concentration, but there are no empirical data to compare with these predicted values. Therefore, 2 experiments were conducted to evaluate the ME and nitrogencorrected apparent ME (ame n ) con tent of 3 DCO samples varying in FFA content, refined CO, and an industrially hydrolyzed highFFA DCO in young pig and growing broiler diets.
maTeRIalS aND meTHODS

General
All procedures were approved by the Institutional Animal Care and Use Committee at Iowa State University for Exp. 1 (swine) and Auburn University for Exp. 2 (poultry). Five sources of CO were obtained for evalua tion and included a refined CO, 3 DCO sources with less than 15% FFA concentrations, and 1 industrially hydro lyzed DCO with 93.8% FFA. The highFFA CO was pro duced by shipping a quantity of the lowFFA DCO used in this study to an industrial soap manufacture to gener ate a highFFA product (Valley Products Co., Memphis, TN; proprietary method). Each sample was subsequently analyzed at a commercial laboratory for crude fat; FFA; fatty acid profile (Barrow-Agee Laboratories, Memphis, TN); moisture, insolubles, and. unsaponifiables (mIU); peroxide value; anisidine value; and hexanal (University of Missouri, Columbia, MO; Table 1 ). Hexanal, μg/g 3 2.3 4.4 3.9 4.9 6.6 1 CO0.04 = corn oil0.04; DCO4.9 = distillers' corn oil4.9; DCO12.8 = distillers' corn oil12.8; DCO13.9 = distillers' corn oil13.9; CO93.8 = distillers' corn oil93.8.
2 Analyzed by BarrowAgee Laboratories, Memphis, TN. FFA = free fatty acid.
3 No other fatty acids were detected besides those listed. ND = not detected. 4 Analyzed by the University of Missouri, Columbia. MO.
5 There are no units for anisidine value.
Experiment1-Swine
A basal diet (Table 2 ) was formulated to 1.30% standardized ileal digestible Lys, with AA ratios, en ergy, and mineral content adequate for 11kg pigs ac cording to the NRC (2012). Dietary treatments con sisted of a control diet (100% basal diet) and test diets consisting of 90% basal diet plus 10% of 1 of the 5 CO sources. Throughout the experiment, all diets were fed in meal form and pigs had access to water from a nipple waterer at all times. Fiftyfour weanling barrows were obtained from a commercial farm at weaning (28 d of age) and transported and housed at the Iowa State University Swine Nutrition Farm (Ames, IA). For the first 7 d (d 1 to 7), pigs were housed in pens and fed a common starter diet to optimize feed intake during the weaning transition period. For the next 7 d (d 8 to 14), pigs were randomly allotted to dietary treatments and fed, in groups (9 pigs per pen), their respective ex perimental diets (either 100% basal diet or 1 of 5 test diets consisting of 90% basal diet plus 10% test lipid) to adapt to dietary treatments and to optimize feed intake during the subsequent feeding period. For the next 10 d (d 15 to 24), pigs were moved to individual metabolism crates for continued adaptation to diets, metabolism crates, and the twicedaily feeding regimen. After this adaptation period, pigs remained on their respective ex perimental diets for a 4d total fecal and urine collection period (d 25 to 29). During the collection period, urine was collected twice daily into a plastic bucket contain ing 15 mL of 6 N HCl and stored at 0°C until the end of the collection period. At the end of the collection period, urine was thawed and weighed, and a subsample was collected and stored at 0°C until subsequent analysis. Feces were also collected twice daily during the collec tion period and stored at 0°C. At the end of the collec tion period, feces were dried at 70°C for 48 h, weighed, and ground through a 2mm screen, and a subsample from each pig was collected for subsequent analysis.
The GE content of the basal diet, lipid sources, test diets, feces, and urine was determined using an isoperi bol bomb calorimeter (model 1281; Parr Instrument Co., Moline, IL), with benzoic acid used as a standard. Duplicate analyses were performed on all diets, lipids, and fecal samples from each pig, whereas triplicate anal yses were performed on urine from each pig. For urine, 1 mL of filtered urine was added to 0.5 g of dried cellulose and subsequently dried at 50°C for 24 h. Urine addition and subsequent drying was repeated 3 times, for a total of 3 mL, over a 72h period before urinary GE determina tion. Gross energy in cellulose was also determined, and urinary GE was calculated by subtracting the GE content of cellulose from the GE content of samples contain ing both urine and cellulose. Gross energy intake was calculated by multiplying the GE value of the diet fed by feed intake over the 4d collection period. Apparent DE values were calculated by subtracting fecal energy from feed intake energy, and apparent ME values were calculated by subtracting urinary energy from apparent DE. The apparent DE and ME content of the test lipid sources were estimated by difference from the basal diet as described by Adeola (2001) . For ether extract (EE) digestibility, the basal diet, test diets, and feces were analyzed for EE based on meth odology described by Luthria et al. (2004) using an ac celerated solvent extraction system (model 350; Dionex, Bannockburn, IL) and 10mL stainless steel cells to ac complish the extraction of the sample. In brief, samples were mixed with sand (Fisher number S233; Fisher Scientific Co. LLC, Pittsburgh, PA) to prevent compac tion, and samples were then loaded into the cell and any remaining space was filled with additional sand. The cell was then loaded onto the extraction system and extracted 3 times under elevated temperature (120°C) and pres sure using petroleum ether as the extraction solvent. The petroleum ether was subsequently collected into a pre weighed glass vial, which was placed in an evaporation system (Multivap model 118; Organomation Associates, Berlin, MA) to remove the petroleum ether (temperature = 65°C and 34.5 kPa of air) and provide an extract from the sample. The vial was reweighed and the residual EE was determined. Similar to the calculations for energy, appar ent total tract digestibility of EE of each test lipid was calculated by subtracting the EE contributed by the basal diet from the EE of the test diet containing a specific CO source, and the result was divided by the inclusion rate of the CO source in the diet (i.e., 10%). Digestibility coef ficients were determined by dividing grams of compo nent digested by the grams of component consumed and results were reported on a percentage basis.
Experiment2-Broilers
A basal diet (Table 2 ) was formulated to meet or ex ceed the suggested nutrient recommendations for grow ing broilers (NRC, 1994) . Dietary treatments consisted of a control diet (94% basal diet plus 6% dextrose) and test diets (94% basal diet plus 6% test lipid with the indi vidual lipid source substituted at the expense of dextrose). Throughout the experiment, all diets were fed in meal form, and birds had access to water at all times. A total of 567 male Ross × Ross 708 (Aviagen Inc., Huntsville, AL) chicks were obtained from a commercial hatch ery (1 d of age) and were vaccinated for Marek's dis ease, Newcastle disease, and infectious bronchitis at the hatchery. Broilers were reared in grower battery cages (Petersime Company, Gettysburg, OH) that contained 9 chicks per cage at placement. There were 8 replicates for birds fed the basal diet and 11 replicates per treatment for birds fed the 5 CO diets. Each cage (68 by 68 by 38 cm) was equipped with a trough feeder and a trough waterer and controlled temperature and lighting. Temperature was set at 33°C at the time of bird placement (d 1) and was gradually decreased with increasing bird age to 27°C by the conclusion of the trial (d 29). A 23:1 h light:dark lighting schedule was used throughout the duration of the trial. Broilers were fed a common corn-soybean meal starter diet from placement until the start of the trial (19 d of age). Birds were then randomly assigned to 1 of 6 dietary treatments (basal diet plus 5 lipid treatments) on d 19 and were subsequently allowed an 8d dietary accli mation period followed by a 48h energy balance assay. Feed consumption and BW gain were recorded to verify acceptance of the dietary treatments over the experimen tal feeding period. Feed disappearance and total excreta weights (wet basis) were recorded during the 48h col lection period to calculate energy and nitrogen retention. Multiple subsamples totaling 500 g were collected from the total amount of accumulated excreta on the pan be neath each cage. Each excreta sample was then homog enized, and a 250 g representative sample was placed in a plastic bag and frozen until further analysis.
Representative samples of feed and excreta were subsequently dried at 55°C for 48 h in a forcedair oven. Dried samples were then ground through a mill equipped with a 1mm screen to ensure a homogeneous mixture. Lipid intake and excretion were determined by submerg ing feed and excreta samples in boiling hexane (method 2003.06; AOAC International, 2006 ) in a fat extractor (Soxtec model 2043; Foss North America Inc., Eden Prairie, MN). Nitrogen content of the experimental diets and excreta was determined in duplicate 0.25g samples using a combustion analyzer (Elementar Americas Inc., Mt. Laurel, NJ) according to an established method (method 968.06; AOAC International, 2006) . Duplicate 0.8g samples of feed and excreta were analyzed for GE using an adiabatic oxygen bomb calorimeter (Parr Instrument Co., Moline, IL). Nitrogencorrected appar ent ME for each dietary treatment was calculated using 8.73 as the N correction factor (Titus, 1956 ) and subtract ing the AME n contribution from dextrose (3,640 kcal/kg; Hill and Anderson, 1958) used in the control diet by the following equations: AME n intake (kcal) = (GE intake (kcal bird 1 d 1 ) − GE excretion (kcal bird 1 d 1 ) − {8.73 (kcal/g) × [N intake from diet (g) − N excretion (g)]}); basal diet AME n intake (kcal bird 1 d 1 ) = [AME n of con trol diet (94% basal diet + 6% dextrose; kcal) − 3,640 kcal of ME/kg dextrose], and DCO AMEn (kcal/kg) = {[total AME n intake (kcal bird 1 d 1 ) − basal AME n intake (kcal bird 1 d 1 ))]/DCO intake (kg)}. Lipid digestibility was determined using the following equation: lipid di gestibility (%) = [lipid intake (g bird 1 d 1 ) − lipid excre tion (g bird 1 d 1 )]/lipid intake (g bird 1 d 1 ).
Statistical Analysis
In Exp. 1 and 2, the energy and lipid digestibility data of animals fed the basal diet were not included in the statistical analysis when comparing differences among the CO sources but were reported to show that the pigs and broilers used in these experiments used di etary energy and lipids efficiently, as would be expected in animals fed these types of diets. All data were ana lyzed using PROC MIXED (SAS Inst. Inc., Cary, NC) with means separated by Tukey's honestly significantly difference test (Tukey, 1953) when the overall Ftest was P ≤ 0.05. In Exp. 1, data were analyzed as a com pletely randomized design with the individual pig as the experimental unit to provide 9 replicates per treatment. In Exp. 2, data were analyzed as a randomized complete block design with cage location as the blocking factor, which was considered the random variable. There were 8 replicates for birds fed the basal diet and 11 replicates per treatment for birds fed the 5 CO diets.
ReSUlTS aND DISCUSSION
Corn Oil and Diet Composition
The fatty acid profile was relatively similar among all CO samples, with 95% of the fatty acid being UFA, and averaged 53.9% linoleic acid, 28.5% oleic acid, and 12.8% palmitic acid, which were similar to values reported by the NRC (2012). By design, there was a large range in FFA content among sources, with the refined CO having a very low FFA (0.04%) content, the industrially hydrolyzed DCO having a very high FFA (93.8%) content, and the 3 DCO having interme diate to low FFA concentrations. Independent of FFA level, none of the CO sources had exceedingly high levels of diluents (as measured by MIU), with the 4.9% FFA DCO, 12.8 and 13.9% FFA DCO, and the 93.8% FFA DCO sources having about 0.5, 1.5, and 4 percentage units, respectively, higher MIU content compared with the refined CO sample. Likewise, per oxidation compounds (as measured by peroxide value, anisidine value, or hexanal) were not greatly different among the lipid sources, although the 4.9, 12.8, and 13.9% FFA DCO sources had greater concentrations of peroxidation compounds compared with refined CO. The industrially hydrolyzed DCO with 93.8% FFA had the greatest concentration of peroxidation compounds. This increase in concentration of peroxidation com pounds is likely due to conditions that promote per oxidation during the ethanol and coproduct fermen tation process used to produce DCO, including the presence of water, heat, and oxidizing minerals . Furthermore, the removal of glycerin following the lipid hydrolysis for FFA separation may concentrate these compounds in the resultant high FFA source. When the lipids were added and mixed according to each experimental design (10% for Exp. 1 or 6% for Exp. 2), the analyzed increase in dietary GE and EE content was similar to the calculated diet concentrations (Table 3) .
Animal Experimentation
Lipid digestion is a complex series of events (Mu and Hoy, 2004; Kerr et al., 2015) and it is well known that the digestive system of a very young pig or chicken is relatively immature (Krogdahl, 1985; Doreau and Chilliard, 1997; Jin et al., 1998; Ravindran et al., 2016) . Because there is an improvement in lipid digestibility with age and length of feeding in young pigs (Cera et al., 1988 (Cera et al., , 1990 Soares and LopezBote, 2002; Adeola et al., 2013) , because the adaptive response appears to be more pronounced for lipids with a greater molecular weight and degree of saturation ( (Lloyd et al., 1957; Cera et al., 1989) , and because several studies that have shown that increasing dietary FFA content decreases lipid digest ibility (Wiseman et al., 1990; Powles et al., 1993 Powles et al., , 1994 Jorgensen and Fernandez, 2000; Rosero et al., 2015a) , we elected to feed the pigs in Exp. 1 for 17 d prior to collection. Likewise, the length of diet adaptation and age of bird can also affect the lipid digestibility, but the effects are mainly noted in birds less than 2 to 3 wk of age (Hamilton and McDonald, 1969; Tancharoenrat et al., 2013) . Because birds used in Exp. 2 were 19 d of age when the diets were imposed and the birds had been fed a diet contain ing 3% CO, we believed that the use of a 7d adaptation period in Exp. 2 was adequate.
In Exp. 1, the DCO sample with 12.8% FFA re sulted in the lowest DE content and the lowest DE as a percentage of GE (P < 0.05) compared with the with all other CO products (averaging 93.70%) evalu ated (P = 0.11). As expected, the ME content of these lipids followed the same numerical trends as their DE values, and there were no differences noted in ME as a percentage of DE (P > 0.35) among the CO samples evaluated. This same relationship has been reported previously when lard and soybean oil were evaluated (Kerr et al., 2009) . It was anticipated that increas ing FFA content would result in reduced DE content of highFFA DCO products, because several studies have shown that increased concentrations of FFA have a negative impact on lipid digestion and energy con tent (Wiseman et al., 1990; Powles et al., 1993 Powles et al., , 1994 Jorgensen and Fernandez, 2000; Rosero et al., 2015a) . We did not expect, however, that the DCO source containing 93.8% FFA would have had a DE content similar to either the refined CO (0.04% FFA) or the DCO product with 4.9% FFA based, on the pioneering research at the University of Nottingham (Wiseman et al., 1990; Powles et al., 1993 Powles et al., , 1994 , which de fined a curvilinear relationship between an increased UFA:SFA ratio and FFA concentrations of lipids and reduced DE content. However, their work also showed that the greater the degree of lipid unsaturation, the smaller the effect that FFA content has on lipid digest ibility and DE content. These observations are sup ported by recent research from North Carolina State University (Mendoza and van Heugten, 2014; Rosero et al., 2015a) , which reported little impact of FFA con centration on lipid or energy digestibility when feed ing an unsaturated lipid. It is important to note that on average, the DCO samples used in these experiments averaged 84% UFA. The lack of DE or EE digest ibility reduction when pigs were fed the 93.8% FFA product might also be attributed to feeding these lipids for 17 d prior to sampling, as reported by Cera et al. (1988 Cera et al. ( , 1989 , who observed that it may take up to 21 d for lipid digestibility to become maximized in nursery pigs. This would not, however, explain why the DCO source containing 12.8% FFA did not have a DE simi lar to DCO sources with lower levels of FFA. Lastly, there appeared to be no large differences in fatty acid composition or quality measures (Table 1) of these CO sources to explain these differences in DE content. In Exp. 2, all lipid samples had similar AME n, AME n as a percentage of GE, and EE digestibility, except for the industrially hydrolyzed DCO source containing 93.8% FFA (P < 0.01; Table 5 ). Similar to swine, it is well known in poultry that lipids with high UFA content are better digested than sources with greater SFA concentrations (Lessire and Leclercq, 1982; Huyghebaert et al., 1988; Ketels and DeGroote, 1989; Vila and Garcia, 1996c) . Furthermore, apparent ME (ame) content decreases with increasing FFA content Salvador, 1989, 1991; Wiseman et al., , 1992 Blanch et al., 1996) , especially when lipids with more saturation or hydrogenation are fed (Vila and EsteveGarcia, 1996b; Dvorin et al., 1998; Zumbado et al., 1999; Smink et al., 2008) . In contrast, some researchers have reported little effect of lipid source (Hamilton and McDonald, 1969) or FFA con tent on energy values (Vila and EsteveGarcia, 1996c; Pesti et al., 2002) , but this is not often observed. In addition to UFA:SFA ratio and FFA content, other lipid quality measures may contribute to the AMEn content of lipids, such as nonelutable material (Wiseman et al., 1992; Vila and EsteveGarcia, 1996a ,c) and extent of 1 FFA = free fatty acid. Diets were imposed 1 wk after weaning, after which they were fed for 17 d prior to a 4d total feces and urine collection period. There were 9 individually fed pigs per dietary treatment. Feed intake during the collection period did not differ among pigs fed the corn oil treatments, averaging 500 g pig 1 d 1 , provided in 2 equally spaced feedings. Pigs fed the basal diet had a final BW of 15.53 kg, and the diet was analyzed to contain 3,839 kcal GE/kg, 3,401 kcal DE/kg, and 3,312 kcal ME/kg, with an apparent total tract digestibility of ether extract of 54.32%.
2 NA = not applicable.
peroxidation (Ehr et al., 2015; Rosero et al., 2015b) . However, the CO sources evaluated in the present study did not differ greatly in the peroxidation indicators.
Energy Prediction Comparisons
Prediction equations have been developed for lipids to predict DE content in swine (Wiseman et al., 1998; Rosero et al., 2015a) and AME in poul try (Huyghebaert et al., 1988; Ketels and De Groote, 1989; Wiseman et al., 1998 ). Because we did not ob tain composition data for polar and nonpolar fractions, we could not predict AME using equations reported by Huyghebaert et al. (1988) . In addition, we elected not to compare our data with predicted values reported by Rosero et al. (2015a) because of the large differences between the age of animals used. Rosero et al. (2015a) used lactating sows and our experiment used nursery pigs. Likewise, it is important to recognize that varia tion in the energy content of the same lipid sample can differ greatly between experiments and within a research location (Wiseman et al., 1986) but also be tween research locations (Zumbado et al., 1999) . In an effort to minimize these differences, we elected to compare our in vivo results with prediction equations for swine and poultry as reported by Wiseman et al. (1998) . Because the data from Wiseman et al. (1998) predicts AME and not AME n , the prediction values generated for broilers were reduced by 4% based on AME:AME n comparisons for lipids (King et al., 2013) or diets and corn Leeson, 2007, 2008) . Except for the DCO source containing 93.8% FFA, the average predicted DE of these lipids for swine was 303 kcal/kg (3.4%) greater than the determined DE content (Exp. 1) for all lipid sources (Table 6) . Likewise, the average predicted AMEn of these lipids for broilers was 566 kcal/kg (7.6%) greater than the determined AMEn (Exp. 2) for all lipid sources. We have no explanation for the consistently higher predic tion values compared with the in vivo values (except for the DCO source containing 93.8% FFA in swine), but the predicted differences are about 2 times greater than the reported SD for each of our experiments (SE of 137.8 kcal/kg for swine [ Table 4 ] and SE of 229.6 kcal/kg for poultry [ Table 5 ]). It is unclear why the predicted DE for the 93.8% FFA DCO source was 1,146 kcal/kg less than the in vivo-determined DE in swine (Exp. 1), but we speculate that the use of a 17d diet adaption period improved the digestibility of the highFFA DCO to a much greater extent than would have occurred if a 5 to 10d adaptation period was used, similar to that used by Wiseman et al. (1990) and Powles et al. (1993 Powles et al. ( , 1994 . Caution must be ex ercised, however, when using prediction equations because they apply to certain parameters, in this case lipid types, used in their development, and applying these equations to lipids outside these conditions may produce misleading results.
In conclusion, the 2 DCO samples with 13 to 14% FFA averaged 8,251 kcal DE/kg, which was 93.5% of the average DE content of a DCO sample with 5% FFA and the refined CO sample (8,821 kcal DE/kg), when fed to nursery pigs, whereas in broilers, they were more similar, averaging 98.3% (7,865 versus 8,004 kcal AMEn/kg, respectively). In contrast, the indus trially hydrolyzed DCO sample with 93.8% FFA had equivalent DE content in nursery pigs compared with the average DE content of a DCO sample with 5% FFA and refined CO (8,921 kcal versus 8,821 kcal DE/kg, respectively) but only 78.4% of the AMEn content in broilers (6,276 versus 8,004 kcal AMEn/kg, respec tively). In nursery pigs, the predicted energy values for 1 FFA = free fatty acid. Diets were imposed on birds at 19 d of age, after which diets were fed for 8 d followed by a 48h manure collection period. Feed intake during the collection period did not differ between corn oil treatments, averaging 116.2 g pig 1 d 1 . There were 8 replicates for birds fed the basal diet and 11 replications per corn oil FFA treatment, with each pen containing 9 birds. Birds fed the basal diet had a final BW of 1.377 kg, and the diet was analyzed to contain 4,264 kcal GE/kg and 2,904 kcalAME n /kg, with an apparent total tract digestibility of ether extract of 87.59%.
these lipids based on Wiseman et al. (1998) compared reasonably well with the empirically determined val ues, expect for the 12.8 and 93.8% FFA DCO products, whereas in poultry, the predicted energy values for all lipids averaged 7.4% (566 kcal AMEn/kg) greater than that empirically determined.
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